Mitochondrial Reprogramming Regulates Breast Cancer Progression.
The goal of this study was to understand the role of altered mitochondrial function in breast cancer progression and determine the potential of the molecular alteration signature in developing exosome-based biomarkers. This study was designed to characterize the critical components regulating mitochondrial function in breast tumorigenesis. Experiments were conducted to assess the potential of these molecules for exosome-based biomarker development. We observed a remarkable reduction in spontaneous metastases through the interplay in mitochondria by SH3GL2, vesicular endocytosis-associated protein and MFN2, an important regulator of mitochondrial fusion. Following its overexpression in breast cancer cells, SH3GL2 translocated to mitochondria and induced the production of superoxide and release of cytochrome C from mitochondria to the cytoplasm. These molecular changes were accompanied by decreased lung and liver metastases and primary tumor growth. SH3GL2 depletion reversed the above phenotypic and associated molecular changes in nontumorigenic and tumorigenic breast epithelial cells. Loss of SH3GL2 and MFN2 expression was evident in primary human breast cancer tissues and their positive lymph nodes, which was associated with disease progression. SH3GL2 and MFN2 expression was detected in sera exosomes of normal healthy women, but barely detectable in the majority of the women with breast cancer exhibiting SH3GL2 and MFN2 loss in their primary tumors. This study identified a new mitochondria reprogramming pathway influencing breast cancer progression through SH3GL2 and MFN2. These proteins were frequently lost in breast cancer, which was traceable in the circulating exosomes. Clin Cancer Res; 22(13); 3348-60. ©2016 AACR.